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INTRODUCTION
It is well known that picrates are employed for extraction experiments [1] [2] [3] [4] , because they have essentially the higher extraction-ability into various diluents, while chlorides are well employed for electrochemical experiments [5] [6] [7] , because they show the higher conductivity in aqueous solutions. There are systematic studies on ion-pair formation or association in the aqueous solutions with sulfates [8] [9] [10] [11] . However, especially for the systems with divalent metal ions (M 2+ ), the studies which determine ion-pair formation constants for the above picrates containing metal ions in water have been a few [12, 13] unexpectedly. It seems to be obvious that the determination of the corresponding equilibrium constants promotes precise equilibria-analyses of various solvent extraction systems with picrates, such as the extraction of picrate of Cd(II) [14] [18] , respectively; that of HPic xH 2 O(> 99.5%, Wako) were determined by the acid-base titration [18] with NaOH(> 97.0%, Wako) and phenolphthalein. Similarly, the purity of NaCl (>99.9%, Kanto), of which the aqueous solutions were used for preparing potentiometric calibration curves, was determined by the precipitation titration [18] . The commercial Bz(GR, Kanto) was saturated with water by washing three-times with pure water [12] and then employed as an organic phase for the extraction experiments. Other chemicals were of GR grades unless otherwise described. Water employed here were purified by the same method as that reported previously [8, 14, 15] .
Methods
The experimental procedures for the HPic extraction and potentiometry with the Cl --se and a reference electrode of Ag/AgCl/0.1 mol dm -3 KCl/1.0 mol dm -3 KNO 3 were the same as those [12, 16] reported previously. Also, the apparatuses, such as spectrophotometer, pH/Ion meter, mechanical shaker, and centrifuge, used for the measurements and etc. were the same as those [12, 15] employed before.
RESULTS AND DISCUSSION

Determination of K MA 0 for MA + in Water
The determination methods of K MA 0 were the same as those [12, 16] reported before. Hence, we describe here the essence of the both methods, namely the HPic extraction [12] and potentiometry with the Cl --se [16] .
For the HPic extraction into Bz, the following component equilibria were initially considered: H + + Pic -HPic and HPic HPic Bz , where the subscript "Bz" refers to the Bz phase. When a strong electrolyte MX 2 is added in this system, the formation of MPic + occurs in the water (w) phase [12] : successive approximation, using the following equation [16] :
where a j means an activity of the species j {= M(II), MCl(+I), &Cl(-I)}. Figure 2 shows Table 1 .
The K MPic 0 order was M = Cu(II) < Ca(II) <Pb(II) < Cd(II) Ba(II) <Sr(II), while the K MCl 0 one was Cu(II)
Mg(II) <Pb(II) <Sr(II) < Ca(II) < Cd(II). Only the order of Cu(II) <Pb(II) < Cd(II) is in common for these orders. Against these two orders, the ionic radii (r c ) [20] of M(II) were in the order Mg(II) <Cu(II) < Cd(II) < Ca(II) <Sr(II) Pb(II) <Ba(II) (see Table 1 ). Also, ion size parameters (å) were in the order Pb(II) (4.5 Å) <Sr(II) = Cd(II) = Ba(II) (5) < Ca(II) = Cu(II) (6) < Mg(II) (8) [19] . There was no correlation between K MA 0 and r c or å.
On the Reproducibility of the K MA 0 Values by the Determination Methods
The K CdPic 0 value (= 108 mol -1 dm 3 [13,16]) potentiometrically-determined previously with a Cd 2+ -selective electrode was somewhat smaller than that (= 136) determined by the present HPic extraction. On the other hand, the K CaPic 0 value obtained from the HPic extraction equaled that [13, 16] determined previously with a Ca 2+ -selective electrode ( Table 1) . These results may be dependent on types (or materials) of the electrodes employed; according to their catalogs [21] , . See [11] . f Value at I 1 mol dm -3 (NaNO3). See [23] . [23] by them (see Table 1 ).
CONCLUSION
The 
